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ABSTRACT : PURPOSE: To make a gate insulating film thin while restraining a tunnel current from 

flowing by a method wherein a gate insulating film of 2.5nm or less thickness and a gate 
electrode of 0.5pm or less are provided. 

CONSTITUTION: A leakage component ID1 to a gate electrode 4 by a tunnel effect, a 
channel component 1D2, and a gate length L are made to bear relations to each other to 
satisfy formulas I and II. a1 and <x2 are constant. The formula I shows that a leakage 
component ID1 is in proportion to a gate length L. The formula II indicates that a channel 
component ID2 increases with a decrease in gate length L to set a semiconductor device 
high in efficiency. The ratio of the leakage component ID1 to the channel component ID2 
is represented by a formula III basing on the formulas I and II. <x3 is a constant. 
Therefore, (ID1/ID2) decreases linearly with L, and a gate length L is so scaled as to 
satisfy a formula, L<0.5pm. Even if L=10fim, ID increases till a gate insulating film 
reaches to 2.5nm in thickness TOX. When L=0.5pm, ID shows a tendency to increase 
even if TOX reaches to 1 .5nm, so that TOX and L are set less than 2.5nm and 0.5jim 
respectively. 
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